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APPENDIX A 

RELEASE MECHANISM CONCEPTS 


The following configurations were considered as release 
mechanisms for the sliding sleeve valve. The driving force is 
50,000 lbs. The release should be essentially instantaneous and 
should present a negligible amount of resistance to movement as 
compared to the driving force. The concepts are described and 
sketched below. 


ITLUILJYNE ENGINEERING CORPORATION 


1 . Explosive Bolts 

a. Upstream 

The most straight forward application of the explosive 
bolt is a tension bolt located at the upstream end of the 
actuating rod* This would be supported by a vertical strut 
installed in the shadcw of the model support struts. 

Disadvantages are: 

• Requirement for the supporting strut 

• Possible release of gas and/or acoustical energy within 
the downstream end of the charge tube. 

b. Downstream 

An alternate location could be just downstream of the 
deflector, attaching the s.leeve struts to the bearing struts. 

This location; 

• Eliminates the need for the support strut, 

• Minimizes the disturbance caused 1:^ the explosive 
release, but 

• Is difficult to reach for replacement of the bolts. 
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2 . Hydraulic Release 
a. Rod 


This concept involves quickly releasing a trapped 
hydraulic volume which restrains the actuation of the sleeve. 

The release could be by means of a quick acting valve or the 
release of a rupture disc. Two opposing factors influence the 
design: 

* The desire to keep the trapped pressure low by using a 
large pressure area, and 

* The desire to limit flowrate (i.e., size of the 
valve/rupture disc) by using a small pressure area. 

A preliminary sizing uses a 3 inch diameter pressure area which 
results in a fairly high (6,500 psi) hydraulic pressure. Maximum 
flow rate at the end of the opening cycle exceeds 1,100 gpm which 
results in impractical valve/disc sizes for this application. 
Space considerations and leakage at these pressure levels are 
major concerns. 
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b. Secondary Piston 



A variation of the above hydraulic release mechanism 
involves allowing fluid to flew around a secondary piston on the 
actuator rod. The motion is initiated by bleeding a small amount 
of fluid around the piston via a valve. When the piston clears 
the restricted diameter the resistance to flow around the piston 
drops to near zero, and tha movement is essentially free. Seal \ 

configuration and leakage are again major concerns. | 
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3 . Toggles, Larches 

Mechanical toggles and latches are often used as release 
mechanisms. This application, however, Is out of the ordinary 
because of the magnitude of the driving force (50,000 lbs). As 
the toggle/latch moves the final distance before releasing, the 
contact stresses far exceed yield strengths and the surfaces are 
damaged. 
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4. Overcenter Linkage 

A two bar linkage used as a compression column is a possible 
release mechanism. In the cocked position the center pivot is 
against a stop, slightly beyond the in-line position established 
by the end pins. A small force is used to kick this pin away 
from the stop, and as it pa»ses center, the linkage is free to 
collapse. The dynamics of the links and pins must be carefully 
investigated and a method of initiation selected. 
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APPENDIX B 
SEAL CONCEPTS 


The following seal configurations were considered for use in 
sealing the sliding sleeve to the body of the q lick opening 
valve. The sealing pressure is 650 psi. The seals slide a short 
distance (approximately 1 inch) on the mating surface before 
clearing the surface for the remainder of the travel. The sleeve 
is reset to the closed (sealed) position with zero differential 
pressure. The concepts are described and sketched below. 


ItluiDyne engineering corporation 


a. “U" Shaped, Spring Expander Seal 

This seal is composed of a "U" shaped reinforced teflon 
jacket surrounding a stainless steel expander spring. The seal 
is positioned in a groove with the open end of the seal facing 
the pressure. The p;-essure expands the "U" to increase the 
sealing capability, thus making it self-energizing. The main 
problem with this seal occurs as the sleeve travels and the seal 
moves away from the sealing surface. As this occurs the pressure 
tends to blow out the sealing leg of the "U“ . A modification of 
this concept is the anti-blowout seal which has a lip on the seal 
groove to retain the sealing leg against blowout. 
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b. Cap Seal 

This seal is composed of a teflon cap strip with an 
0-ring expander. One version uses a straight sided c-roove, and 
depends on the hoop strength of the teflon cap to prevent blowout 
when moving away from contact with the housing. Another version 
has a V-shaped top and is contained in the groove by the angled 
lips of the groove. These seals are not basically pressure 
energized and must depend mainly on the resilience of the o ring 
to create the force against the sealing surface. 
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c. Seat Seal 

Various versions of resilient seat seals are used in 
valve applications. These are usually composed of a fixed 
resilient seat into which a valve plug or needle is driven. The 
contact is usually angular or face contact such that the further 
the plug is moved, the better the sealing. A major difficulty in 
this application is that two sealing locations must contact and 
seat simultaneously. In other words, the axial position of the 
sealing surface and seat at each location is critical to the 
effectiveness of the sealing. Fabrication tolerances, sleeve 
axial position and wear all affect this positioning. 
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ai AOO TO "A DIM WHEN <NQ OPTIONAL BUTTON 

b) ADD r TO A" DIM WHIN SPEOPYING OPTIONAL BLTTON 
C) AOO TO "A" OIM WHEN SPECIFYINO OPTIONAL BUTTON 


I ‘ B OIMENSION IS ALWAYS LANQEST OIAUETEA 
* "X OIM B "A OIM MINUS "C" OIM MINUS STAOKE 


NOTE METRIC OIMS. 
ROUNOEO OFF TO NEAREST 
WHOLE millimeter. 
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X 
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X 
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This tabl« 0«finM th« «n«rgy iMorCmg capacity m in.*lba. of ACE Controls' lino of 
industrial shock absorpors. Consult factory whan impact volocity is bolow 1 foot por 
socond or above 10 foot por second. 

It IS rocommor.dod that shock absorber selections be made at BO% of the lis'ed capacity tor 
inch'pounas per cycle to provide a margin lor a) Subseouont increases in weight, velocity 
and or propelling torce lor the particular application b) The difficulty in determining eiact 
arriiC8*'0'' cats 8 «reciaiiv reca'S'og impact velocity 
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QUOTATION 

W-K-M-3109A 


L 


Fluorodine 

5900 Olsen Memorial Huy. 
Minneapolis, JiigjXfrsaca^55422 

At tent i 


n 



BLEASE REFER TO 
QUOTATION NO. WHEN 
PLACING YOUR ORDER 


DATE 

FAC^ 

OF 

1 

7/14/82 

1 

1 1 

QUOTATION NUMSER 

H2-5393 



YOUR REFERENCE 



)AT W K-M LOCATION INOIC 


MPPING SCHEDULE IS BASED ON CURRENT MATERIAL AVAILABILITY AND PROCUREMENT LEAD TIMES. AT TIME OP ORDER PLACEMEN' 
'AILABILITY op raw MATERIALS will BE CHECKED AND SHIPPING PROMISES ADJUSTED ACCORDINGLY 


ITEM 


OTY. 


DESCRIPTION 


UNIT PRICE 


SHIPMENT 


A8" W-K-44 Saf-T-Seal Through Conduit Non-Labricated 
Steel Slab Gate Valve, Figure R303RM, Class 300, 
T-21 trim suitable for block and bleed service in 
temperatures ranging from >20* F. to 250* F. maximum 
with pressure/temperature derating as stated in ANSI 
B16.5, rising stem type, raised face flanged ends, 
complete with Limitorque Model SMB>4>250>2 Electric 
Operator. (Flange to flange dimension: 87") 

Notes: 


O 


pH/db 


1. Terms of payment are net 30 days. Interest will 
be charged on all past due accounts. 

2. W-K>N's standard Terms and Conditions of Sale 
will apply. 

3. Shipments are as indicated after receipt of firm 
order. 

4. Prices quoted are net CIF Port of Entry New 
Orleans, Louisiana. 

Shipment given is date valve will be available 
for shipment ex-works IKS plant, Tokyo, Japan, 
and does not include ocean transit time. 

Estimated ocean transit time is 21 to 25 days 
from Yokohama, Japan, to New Orleans, Louisiana, 
contingent upon the availability of vessels 
departing Yokohama. 


$81,400.00 


27 weeks 
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Seiying in flow lines, large^ 
arid smaii . . . aii over the world. 
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‘Open-Closed indicator. 

Hardened alloy steel stem 
W-K-M HF-7 treated, witti 
double-lead acttte threads 


Steel stem protector 
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Grease fitting in bonnet 
permits lubrication of 
stem threads and bearings 



Positive upstream and 
downstream seal with 
W-K-M’s through-conduit 
Saf-T-Seal 


The W-K-M Saf-T-Seal, a simple, but rugged, efficient arxj reli- 
able through-conduit gate valve, utilizes two floating seats of hard- 
ened steel to provide a complete seal with the gate. Each seat has a 
TFE insert in its face, plus two peripheral elastomer O-rings. As 
pressure is applied across the corvfuit opening, the floating action 
of gate and seats effects a tight seal both upstream and dowtv 
stream. 

Completely serviceable oivline 

The Saf-T-Seal can be completely serviced without removing it 
from the lir>e. Replacement of seats can be readily accomplished 
because the bonnet connection is immediately above the conduit, 
arid the seat is essentially one piece, with molded TFE insert and 
snap-in O-rings. 


Combination chevron-plastic packing — 
valve may be repacked under pressure 


Slab gate of steel W-K-M HF-7 
(moly-disulfide) treated 


Full-bore through-conduit 
design eliminates 
turbulence; pressure drop 
no more than through an 
equal length of pipe. 


Two floating seats . . . each a steel ring with TFE insert 
pc'ipheral lubricant groove and two elastomer v' rings 


Saf-T<Seal ... in sizes from 2” through 48” 



150«. dau. 
handMttMl oparaiad. 
2 " through 12“ 


W-K-M Saf-T-Seal valves come in sizes from 2 " through 4B" . . . 
or jrger, if needed. Most sizes are available in 150, 300, 400, 600 
and 900-lb. classes. Some sizes are also available in 1500 and 
2500-lb. classes. Venturi designs are also available. 

Pictured are the principal standard body types in which 
Saf-T-Seals are manufactured. The valves are available with 
flange, weld and weld-by-flange ends; in some types, with female 
threaded end connections for the smaller sizes. 

Handwheel operators are standard for 2" through 12“ sizes. 
Bevel gear operators are optional at extra cost for 6“ through 12” 
sizes, and are standard for larger sizes unless power actuators are 
specified. 

The standard operating temperature range for Saf-T-Seal valvres 
is -20*F (-30^) to 250*F (120*C). On special order, valves can be 
suppFied for temperatures as low as -75T (-6CTC). 
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400-. 600 - 1 900-fc. dUMt. 
tev«i g«v oppratpd. 

6" through 12" 


400-. 600 - 1 goo-lb. duMS. 
htndwrhMl oporatod. 

6" through ir 


150« dau. 
bavpi gaar oparatad. 
vr through 36" 


300-. 400-, 600- & 900-lb. dataat. 
baual gaar oparatad. 

M" through 36" 
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MINN BROOKLYN Cfvr/X* 


MEDTRONIC. INC. INIRqVy. 

Explosive and Pyrotechnic Devices ] 


• REEFING CUTTERS 

• CABLE CUTTERS 

• CARTRIDGES 

g • GAS GENERATORS 

XeCMNICAU ORONANCK, INC. 


• ACTUATORS 

• DETONATORS 

• BOOSTERS 

• LEAD CUPS 

S»nd tor Broehurt 


□ COUNTY BD. 92 AND NIKE RDh P.O. BOX 2B4 
S ST. BONIFACIUS (MINNEAPOLIS), MINN. 55375 V 

PHONE (612) 446-1511 


EXPLOSION DOORS 

(Mt Doen: FN*. Fir*proaf) 


EXPLOSION OOORS 



• Strong bghtweight hinged honeycomb panels 
with pressure operated magnetic latches 

• For explosion venting or access 

• Supplied with frames tor welding or bolting to 
housings 

• Standard designsto10ft.*,2T'W.G. operating 
range. 30CTF. Factory tested repeatable to + 
3" W.Q. 

• Special desings for extended ranges 


EliGiUEERED MACHINE 
PRODUCTS INC. 

BOX 491, BENSALEM, PA. 19020 

215 - 639-6117 


if you have 
a product or service 
to sell... 


MINN MINNtA^OLIS 
T«ki>a-S«*l. tnc 730m a... 

CatBMic Te Mbibi. nsimJ!** tB.«A 
NUNN ST. BONIfAClUS • 

TtCHNICAL OROMANCL 

R4. BA. Dm 2B4 ,• 

l lB BtBBiBB A 
IRBBTine a BBbtB 


EXPLOSIVE DEVICES 

IBM Pyrotaehnie Btyic— ) 


EXPLOSIVE DEVICES 
AND 

TESTING 

Recognized worldwide for funda- 
mental explosive research and 
development Experts in the design 
and evaluation of fuze explosive 
trains. Proven manufacturer of 
explosive loaded components 
and devices. 

COMPONENTS FOR: 

Detonating • Gas Generating 
Cutting • Arming 
Igniting • fuzing 
Dispersal • Boosting 
Disreefing • Disarming 

STRESAU LABORATDRY, INC 

WEST DUNN LAKE RO. 
SPOONER, WIS. 54801 
(715) 635-2777 


EXPLOSIVES 

ABIZ BBNSON 

AobcXb PowtfBr C«. P.O. aet 700 (IndiratriBl. 

PynBmiit. ilBBling Agantt) tOM'f 

AmtZ: TSMBC 

Acesti Control SyBtomt 2 tOS-T S. Hardy Dr. . 1/2M+ 
CAU- FAIMBICLD 

EipiDtnra Taehnology P.O. tei KK 1M4' 

CAL: HOLLISTSA 

Holai Inc 272 1-T San Juan Ad (tiactre) 1M4 

Taladyna McCormick Solpn 2d01 Union Ad.. P.O toi 

■ 1M+ 

CAL: NSWHALL 

Spaeiil Oovieai. Inc. 16230 W. Pliconia Conyon Ad. 
(Piooollknt a ikploaivoly Activatod Componania a 
Svitamt) 6M+ 

CAL: BOMONA 
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• Shaped Charges 

• GO Blast Cast Booste’ 

• Precision Shaped Ch2 
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Stresau Laboratory, Inc. 

Star Route, Box 189 
Spooner, Wisconsin 54801 

Attention: Mr. Jim Graber 

Dear Mr. Greiber: 

The enclosed sketch shows the quick opening valve concept 
we discussed by phone last week. The gas reservoir/piston 
arrangement is intended to provide the force to accomplish 
the valve travel of 18 inches in approximately 0.03 to 0.05 
seconds. An average pressure of 650 psi in the reservoir 
would be required. 

Please give us your throughts as to how a pyrotechnic 
could be used in this application to quickly generate the 
needed gas pressure. The number of runs/day is estimated at 
4 to 8. 

I would like to get your reaction to this proposal 
application by 1 July 1983. Please call if you have any 
questions. 


Very truly yours, 

FLUIDYNE ENGINEERING CORPORATION 



William B. Heunre 


WBH/sjl 


Enc. 








Lukens Steel Company 
CoatesviHe, PA 19320 
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PROPOSAL 


• Fluldyne Engineering Corporation 
5900 Olson Memorial Highway 
Minneapolis » Minnesota 55^^2 

Attention: Mr. Bill Eamre 
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YOUn INQUIRY • 

OUR QUOTATION • CH-3933 

• ^AOE 1 OF 1 PAPES 


hem No 

1 

Quenhly 


pwg Number 


Slyle 


■Rll ■Ipt.'l crI Raafl 


Oiemeier 

Oultide 

151*11 • 

. 

Intide 


- 

Ceuge 

Mm 

T" 


1 Nem 

Rediut ol Uith 

Sireighi Flange 

_2!! 



Intid* Corner Redius 


Ovorell Heigh' 


Machining 

Style 


Style A ( 

Heat Treatment 

cr:r..Fluing 

V(- 

Matenai 

Quality 

ASTM-A516, Grade 70 

Spec 



E>t Shipping Weight tech 


Price tech 


1.176 Pounds Each 

Prices 

$1,226.00 Each 


Price Includes metal, forming, and machining. 

rpLO 


Dit or Tooling Ch«rgt 

I ?ICES ARE F.O.B. MILL, COATESVILLE. PENNSYLVANIA. 




ihQisRl All«f iMeoi eA 

_ •' C— 

Ij to 5 Weeks 


SMpment 


REMARKS: We appreciate this opportunity to quote 
ad trust ve can be of service* to you in the future. 


Very truly yours, 

LUKENS STEEL COMPANY 

1100 Jorie Boulevard, Suite 22k 

Oak Brook, Illinois 60521 

Robert W. Insetta 

Resident Sales Manager, Milwaukee 



Per; 


U Judi Nieman 


a 


JJN: cak 


SEE REVERSE SIDE POR TERMS AND CONDITIONS OP SALE 
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July 1, 1983 






CNG. 


ca 


Mr. Bill Hamre 

FLUIDYNE ENGINEERING CORPORATION 
5900 Olson Highway 
Minneapolis, MN 55422 


• (313) 4730213 • TELEX 23N14 



Dear Mr. Harare: 

As per our telephone conversation today regarding a shock absorber 
application (your quotation for NASA), I suggest using one SHS 4 x 8 R 
ACE shock absorber. This is a self-contained, spring return, four 
inch bore, eight inch stroke, rear flange, custom orificed shock 
absorber. The design parameters are: 


Weight 

Velocity 

Propelling Force 
Cycle Rate 
Environment 


1200 Pounds 

60 Feet Per Second 

None 

1 Per Hour, 5 Per Day 
Clean Dry Air 


The cost of the SHS 4 x 8 R will not exceed 2000 dollars. If you 
require further information feel free to contact me. 


Yours very truly. 



Robert Goodman 
Applications Engineer 

RG/mw 


cc: J. E. Braas 
G. Richardson 


international manufaeturart of 


Automation Control Equipment 
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